The electron-ionization induced mass spectra of twenty six N-monosubstituted cyanoacetamides were recorded and their fragmentation patterns were studied. The effect of Nalkyl and N-aryl substituent to the fragmentation of the investigated compounds was discussed.
INTRODUCTION N-monosubstituted cyanoacetamides are interesting compounds as precursors for the synthesis of certain dyes or dyes developer [1] [2] [3] [4] . Moreover, some of the compounds and products from their synthesis exhibit active pharmaceutical or herbicidal activity [5] [6] [7] [8] [9] [10] [11] or were used as aids for spectrometric determination [12, 13] . Amides were widely studied by EI [14] [15] [16] mass spectrometric technique to obtain information regarding structural and stereochemical problems [17] . Also, tautomerism in solution (amide/imidol) have been studied using ESI technique [18] [19] [20] supported with theoretical calculation [19, 20] in order to rationalize their chemical behavior.
In order to characterize the structure/fragmentation characteristics of these compounds, the mass spectrometric fragmentations of eleven N-alkyl, three N-cycloalkyl and twelve N- (4- substituted phenyl) cyanoacetamides, were described. Investigated compounds were divided in four series depending on the nature of the nitrogen atom substutuents: N-alkyl, N-isoalkyl, Ncycloalkyl and N-aryl. General formula of the studied compounds is as follow: with following substituent: methyl (1), ethyl (2) , n-propyl (3), n-butyl (4), n-heptyl (5), n-octyl (6) n-decyl (7), allyl (8) , isopropyl (9) , sec-butyl (10), isobutyl (11) , cyclopropyl (12) , cyclopentyl (13) , cyclohexyl (14) , phenyl (15) Information concerning the fragmentation routes, the effects of overall structure as well as the influence of the amide group substituents to the fragmentation pattern, were obtained by the study of the metastable ions using DA and DADI techniques.
EXPERIMENTAL PART
The synthesis of N-monosubstituted cyanoacetamides, where R is an alkyl, isoalkyl or cycloalkyl group, was performed according to literature procedure [21] . N-(4-substitutued phenyl)cyanoacetamides were synthesized using different literature procedures with some modification for acetyl, nitro and hydroxyl substituted compounds, concerning the choice of the solvent and temperature [22, 23] . 
RESULTS AND DISCUSSION
The full mass spectra of N-monosubstituted cyanoacetamides are given in Table 1 . The principal fragmentation and fragment ions characterizing each compounds within the group are noted as (100 %) and (%), respectively.
Table 1
In order to follow the origin of the ions observed in the full mass spectra, precursor ions were selected and their MS/MS spectra were recorded. The results of MS/MS analyses are presented in Table 2 for some selected cyanoacetamides. The ions of abundance less than 5 % were not given.
Table 2
The mass spectra of the wide variety of aliphatic amides have been discussed by Gilpin [24] , who found that two common processes predominated (Scheme 1). First process occurs, when acyl group or N-alkyl group contain  carbon atom to the carbonyl group, through rearrangement of one hydrogen atom. McLafferty et al. [25] found the similar rearrangement in the mass spectrum of sec-butyl acetate, where most of the hydrogen atoms involved in the transfer came from carbon atoms in γ position to the carbonyl group. Pelah et al. [26] proved that hydrogen transfer is complex process during formation of m/z 60 ion in spectrum of N- ion, the most abundant in the mass spectra of compounds 3 and 11. This process corresponded to cleavages of C-N bond from the amido group with hydrogen rearrangements, and according to labeled analogs the hydrogen originates from acetyl group [26] .
Common ion appeared in MS/MS spectra of compounds 3-8 was a product of a  cleavage C-C bond to nitrogen followed by cleavage of  C-C bond to carbonyl group and hydrogen rearrangement giving m/z 56 ion (Scheme 2): Scheme 2
Hydrogen transfer followed by  C-C cleavage to nitrogen and cyclization produced In the mass spectra of compounds 12, 13 and 14, aside from a very low abundance of molecular ion, substantial peaks at m/z 39-43, 56, 67-8 and 123 for compounds 13 and 14 were found. Previous investigations [21] of N-cyclohexylacetamide from the study of deuterio acetyl amide derivative and shifts in the spectrum, showed that the major constituent of the m/z 123 ion contains the acetyl group intact. Since the hydrogen atoms located at C-1 ring carbon are retained and so is one of the hydrogens at C-2, the fragment m/z 43 came from the ring and it is C 3 H 7 radical [26] . Similarly C 3 H 7 radical can be lost from the investigated compounds in the manners presented in Scheme 3. Also, the peak located at m/z 56 originate from m/z 123 ion (Scheme 3), consist of a single species C 3 H 6 N + according to high resolution mass spectrometry, and is shifted to m/z 57 in the spectrum of trideuteroacetyl analog [26] :
The base peak in the MS spectra of compounds 12 and 13, and 91% for compound 14 was located at m/z 56. Based upon the study of three-deutero analogs [26] , it can be visualized as Substituents present at the phenyl ring caused contribution of n,π-or π,π-conjugation, electron-acceptor substituents achieve better interactions through n,π-conjugation with lone electron pair at the nitrogen thus influencing twisted spatial arrangement of the N-aryl part of molecule. Oppositely was true for electron-donor substituents which contribute more to π,π-conjugation and consequently more planar conformation [28] . 
